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corresponding property. 

SOLUTION: A primary product 3 which includes a primary 

outer 

peripheral part 23 and a primary side face part 25, is composed of a 
rubber 

elastic material, and is into substantially cylindrical shape 

is 

prepared in a primary process, an inner surface 2 7 and an outer 
surface 29 of 

the primary outer peripheral part 23 are made an external surface 17 
and an 

internal surface 15 of a paper contact part 5 of a paper feeding 
roller 1 by 

the inside and the outside through an opening part 10, and 
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external surface 17 and the internal surface 15 hold internal 
in the 

direction of shrinkage and internal in the direction of 

expansion, 

respectively. Consequently, the restoration following-up property 
and the 

paper thickness corresponding property are improved by the internal 
stress . 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the paper feed roller used for the paper feed equipment 

of OA equipment, and its manufacture approach. 

[0002] 

[Description of the Prior Art] A paper feed roller is used for the paper feed equipment of OA equipment, 
such as a copying machine, facsimile, a printer, and a plotter, and is contacted and rotated in the form to 
send out, and it has the function to send out a form according to the frictional force between forms. 
Paper feed equipment consists of base materials which make paper hold and rotate the paper feed roller 
which contacts directly, and a paper feed roller. The gum ingredient of a low degree of hardness etc. is 
used for a paper feed roller, and the thing of the shape of a cylindrical shape which was substantial to the 
interior is used well. Moreover, as a paper feed roller, what carried out direct covering shaping is used 
for the thing which fixed to the base material what was fabricated separately, and the base material. 
[0003] By the way, it was easy to produce various paper feed faults — conventional paper feed 
equipment cannot be sent out, with a form lapped, or cannot follow the versatility of the thickness of 
paper and cannot be sent out. Moreover, in multiplex printing, paper is moved for every color and every 
write-in sequence, but it may not move correctly but printing gap may arise. 

[0004] As a key factor of paper feed fault, the resiliency of a paper feed roller originates in an unsuitable 
thing in many cases. That is, a paper feed roller is the gum material which was substantial mainly to the 
interior, even if it is a low degree of hardness, the flexible degree of a part in contact with a form cannot 
say that it follows enough the versatility of the thickness of paper, and the heavy thickness of the form 
piled up at once, but the sex corresponding to thickness of paper is bad [ a roller ]. Therefore, the lack of 
contact pressure with a form and the lack of a touch area are produced, and various paper feed faults are 
produced. 

[0005] Moreover, in order to ensure a send, large contact pressure with a form may be taken. In this 
case, when the gum material in which the paper feed roller was substantial to the interior was used, 
resiliency was inadequate in many cases, frictional force strong against the paper contact surface 
worked, the front face of a form could be deleted, paper powder arose, and the problem which scatters 
on the outskirts had arisen. 

[0006] Although the patent official report No. 2887041 is indicated and the above-mentioned trouble is 
considerably solved as advanced technology coping with the above troubles, it has fully come to solve a 
problem. 
[0007] 

[Problem(s) to be Solved by the Invention] The technical problem of this invention is offering the paper 
feed roller with which the sex corresponding to thickness of paper can perform paper feed certainly 
highly. 

[0008] Another technical problem of this invention is offering the paper feed roller whose contact 
pressure with a form is strongly stable. 
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[0009] It is offering the paper feed roller with high restoration flattery nature of this invention with the 

amount of crushing still larger [ another technical problem ]. 

[0010] 

[Means for Solving the Problem] The paper feed roller concerning this invention consists of ingredients 
which have gum elasticity as a whole including the paper contact section and a supporter for the 
technical-problem solution mentioned above. Said paper contact section has the shape of a cylindrical 
shape. The external surface of the paper contact section has the internal stress of the direction by which 
it is shortened, and an inside has the internal stress of the spreading direction. Said supporters are 
formed successively by the both-sides side of the account paper contact section at one. 
[001 1] The paper feed roller applied to this invention as mentioned above has the internal stress of the 
direction by which the external surface of the paper contact section is shortened, and since it has the 
internal stress of the direction where said inside spreads, after the internal stress of the direction 
shortened by external surface and the internal stress of the direction where said inside spreads have 
balanced, the configuration of the paper contact section is maintaining the fixed form. 
[0012] Although the contact surface with a form deforms according to the force from the outside of a 
field when performing paper feed, as force which returns to the original configuration, internal stress 
will work as force which is going to return to the condition that origin balanced, and will raise contact 
pressure with a form. Moreover, restoration flattery nature, such as stability after compression of the 
paper contact section and a restoration rate, can also be raised. 

[0013] Moreover, said supporters are formed successively by said paper contact section through the 
tabular radii configuration part at one. Therefore, since a radii configuration part deforms flexibly to the , 
load from [ which acts on the contact surface with a form ] the outside of a field when performing paper 
feed, the paper contact section can be crushed deeply. 

[0014] Although the condition of having been crushed deeply, and the condition of having been crushed 
shallowly arise with the versatility of the thickness of paper, and the heavy thickness of the form piled 
up at once, since internal stress is always working, the stable contact pressure can be obtained. And an 
amount is large, it crushes and the width of face of the sex corresponding to thickness of paper including 
correspondence of the heavy thickness of a form etc. spreads [ restoration flattery nature is high and ]. 
[0015] Moreover, the problem produced when resiliency is inadequate of frictional force strong against 
the paper contact surface working, being able to delete the front face of a form, and paper powder 
arising, and scattering on the outskirts can also be prevented. Furthermore, since a radii configuration 
part deforms flexibly, the fault from which contact pressure with a form acts especially strongly only in 
the piece neighborhood of support, and turns into local pressurization can also be prevented. 
[0016] The manufacture approach of the paper feed roller concerning this invention includes the primary 
process and the secondary process. And the Plastic solid acquired at the primary process is turned over 
and carried out at a secondary process. Thereby, the paper feed roller concerning this invention is 
obtained. 
[0017] 

[Embodiment of the Invention] Drawing 1 is the sectional view showing the paper feed roller 
concerning this invention. Drawing 2 is the side elevation of drawing 1 . The paper feed roller 1 includes 
the paper contact section 5, a supporter 7, a mounting hole 9, and a cavity 1 1 . 
[0018] Moreover, the paper feed roller 1 consists of ingredients which have gum elasticity, and is 
fabricated in the shape of a cylindrical shape. Moreover, it has the symmetrical form to the revolving- 
shaft alignment C. 

[0019] The paper contact section 5 has external surface 17 and an inside 15. Moreover, the paper contact 
section 5 constitutes the outer shell which met mostly the periphery of the diameter Rl of the shape of a 
cylindrical shape of the paper feed roller 1. The supporter 7 constitutes the both-sides side of the shape 
of a cylindrical shape of the paper feed roller 1, and are formed successively by the paper contact section 
5 through the radii configuration part 13 at one. As for the radii configuration part 13, the internal and 
external front face serves as an external corner 14 and an internal corner 12, respectively. The mounting 
hole 9 has penetrated the core of a supporter 7. The cavity 1 1 is surrounded by the inside 15 and is open 
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for free passage to the mounting hole 9. The supporter reinforcement 19 is mostly connected 
[ supporter / 7 ] by the right angle. 

[0020] One of the descriptions of this invention is that the paper contact section 5 has internal stress. 
The paper contact section 5 has the internal stress F2 of the direction which spreads by the 
circumferencial direction in an inside 15, and the internal stress F4 of the direction which spreads in the 
direction of revolving-shaft alignment C by the appearance 17 by having internal stress F3 ** of the 
internal stress Fl of the direction by which it is shortened by the circumferencial direction, and the 
direction by which it is shortened by the direction of revolving-shaft alignment C. Moreover, after the 
internal stress Fl and F3 of the direction by which it is shortened, and the internal stress F2 and F4 of 
the spreading direction have balanced, the paper contact section 5 is maintaining the fixed form. 
[0021] Drawing 3 is a sectional view in the concrete example of use of the paper feed roller shown in 
drawing 1 . In drawing, the paper feed roller 1 is attached through the retention groove 43 prepared in 
the base material 41. Furthermore, the base material 41 is attached in the driving shaft 45, and can rotate 
the paper feed roller 1 in the direction of arrow-head D by carrying out the rotation drive of the driving 
shaft 45. Being rotated with a driving shaft 45, the paper feed roller 1 contacts a form 47, and sends out 
a form 47. 

[0022] It is shown that drawing has the side to which the paper feed roller 1 touches the form 47 in the 
condition of having been crushed deeply. That is, the height HI by the side of non-contact is crushed by 
the height H2 by the side of contact. It is in the condition that the contact surface with a form deformed 
according to the force F5 from the outside of a field, and collapsed, and while the stability which is 
going to return to the original configuration at the paper contact section 5 based on compression elastic 
force occurs, it works as force in which the internal stress which the paper contact section 5 has tends to 
return to the condition that origin balanced. 

[0023] This operation will raise contact pressure with a form 47. Moreover, restoration flattery nature, 
such as stability after deformation of the paper contact section 5 and a restoration rate, can also be 
raised. 

[0024] Moreover, a supporter 7 and the paper contact sections 5 are formed successively by one through 
the tabular radii configuration part 13. Therefore, since the radii configuration part 13 deforms flexibly 
to the force F5 from the outside of a field of acting on the contact surface with a form 47, the large 
amount of crushing which lengthened the height H2 by the side of contact from the height HI by the 
side of non-contact can be taken. Therefore, the paper contact section 5 can be crushed deeply. 
[0025] Moreover, since the supporter reinforcement 19 will keep a supporting point outside when the 
paper contact section 5 which contains the radii configuration part 13 when the tip has turned to outside 
is crushed deeply and spreads in the direction of the revolving-shaft heart, a supporter 7 does not lose 
touch with the retention groove 43 . 

[0026] Moreover, since internal stress is always working, the range of fluctuation of the contact pressure 
in the condition of having been crushed deeply in this way, and the condition of having been crushed 
shallowly has it compared with the roller which has the supporter 7 lacking in the radii configuration 
part 13, and the roller which lacks a cavity 11 and is substantial inside. [ small ] Therefore, the contact 
pressure stabilized to the heavy thickness of a form and the difference of thickness of paper can be 
obtained. The width of face of the sex corresponding to thickness of paper including correspondence of 
a result, the heavy thickness of a form, etc. spreads. Moreover, the problem of frictional force strong 
against the paper contact surface working, being able to delete the front face of a form 47, and paper 
powder arising, and scattering on the outskirts according to resiliency being inadequate can also be 
prevented. 

[0027] Furthermore, since the radii configuration part 13 deforms flexibly, contact pressure with a form 
47 can also prevent the local pressurization which acts strongly especially in the piece neighborhood of 
support. 

[0028] Next, the manufacture approach of the paper feed roller concerning this invention is explained. 
The sectional view and drawing 5 which show the primary mold goods of the paper feed roller which 
showed drawing 4 to drawing 1 are the side elevation of drawing 4 . 
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[0029] As the manufacture approach of the paper feed roller 1, the primary mold goods 3 are fabricated 
at a primary process. The primary mold goods 3 contain primary periphery parts 23, primary side-face 
parts 25, a corner 3 1, and opening 10. It also has the part which furthermore serves as the supporter 
reinforcement 19. Moreover, the primary mold goods 3 consist of ingredients which have gum elasticity, 
have one in the shape of a cylindrical shape, and are fabricated. 

[0030] Primary periphery parts 23 constitute the outer shell in alignment with a cylindrical shape-like 
periphery. Moreover, it has the inside front face 27 which has an overall diameter R4, and the outside 
front face 29 which has an overall diameter R3. Primary side-face parts 25 constitute the side face of 
cylindrical shape-like both sides, and are formed successively by primary periphery parts 23 through the 
corner 3 1 at one. Moreover, the corner 3 1 has the primary internal corner 33 and the primary external 
corner 35. Opening 10 has penetrated the core of primary side-face parts 25. 

[003 1] Drawing 6 is the sectional view showing the progress which turns the primary mold goods of 
drawing 4 over, and is used as a paper feed roller. The reference mark and same sign which were given 
to the primary mold goods 3 shown in drawing 4 are attached by the top from the center line c shown 
with the alternate long and short dash line, and the reference mark and same sign which were given to 
the paper feed roller 1 shown in drawing 1 are attached by the bottom from the center line c. 
[0032] At a secondary process, as an arrow head shows, through opening 10, inside and outside are 
turned over and the inside front face 27 and the outside front face 29 of primary periphery parts 23 are 
carried out. 

[0033] It turns over, then the inside front face 27 of primary periphery parts 23 turns into the external 
surface 17 of the paper contact section 5, and the outside front face 29 turns into an inside 15. That is, by 
primary processing, the external surface 17 of the paper contact section 5 of the paper feed roller 1 
shown in drawing 1 turns over the field which was the inside front face 27 of primary periphery parts 23 
about the primary mold goods 3 fabricated from the raw material at the secondary elaboration time via 
opening 10, and is acquired. 

[0034] The activity which turns over and carries out these inside and outside is easy. The primary mold 
goods 3 consist of ingredients which have gum elasticity, and its flexible deformation is comparatively 
free as drawing 4 explained them. 

[0035] Primary periphery parts 23 have the inside front face 27 and the outside front face 29, and 
constitute the outer shell in alignment with a cylindrical shape-like periphery. Primary side-face parts 25 
constitute the cylindrical shape-like both-sides side, and are joined to primary periphery parts 23 by one 
through the corner 3 1 . Opening 10 has penetrated the center of primary side-face parts 25. 
[0036] Therefore, what is necessary is to extend opening 10 and just to let another primary side-face . 
parts 25 pass to the opening 10. Since primary side-face parts 23 and primary periphery parts 25 are 
joined to one through the corner 31, primary periphery parts 23 formed successively by one are turned 
over continuously, and the rest becomes the form of the paper feed roller 1 . 

[0037] Each part with the paper feed roller 1 which turned over with the primary mold goods 3, and was 
obtained is contrasted. First, the supporter reinforcement 19 projected outside serves as a form projected 
outside. The primary internal corner 33 of the primary mold goods 3 turned into the external corner 14 
of the paper feed roller 1, on the other hand, the primary external corner 35 of the primary mold goods 3 
is the internal corner 12 of the paper feed roller 1, and the reversal which an internal corner and an 
external corner replace is caused by turning over. A corner 3 1 is a radii configuration, and by having 
tabular, this reversal also reverses a corner 31 at the same time it turns primary periphery parts 23 over. 
Below, the phenomenon by having replaced the internal and external field is examined. 
[0038] The die length of the circumferencial direction on the inside front face 27 of the primary mold 
goods 3 and the front face 29 of an outside shown in drawing 4 and drawing 5 is compared. Since each 
die length is cylindrical shape-like an inside and external surface, it will be proportional to the diameter 
R4 on the front face 27 of the inside, and the diameter R3 on the front face 29 of an outside mostly. 
Since the diameter R3 is larger than a diameter R4, naturally the die length on the front face 29 of an 
outside is larger. 

[0039] Since it is the same reason as the case of the primary mold goods 3 of drawing 4 and the diameter 
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Rl of external surface 17 is larger than the diameter R2 of an inside 15 on the other hand when the die 
length of the circumferencial direction of the inside 1 5 of the paper feed roller 1 and external surface 1 7 
which are shown in drawing 1 and drawing 2 is compared, it is quite obvious that the die length of 
external surface 17 is larger than the die length of an inside 15. 

[0040] Since the paper feed roller 1 replaces the internal and external field of the primary mold goods 3, 
external surface 17 will be developed by it by the circumferencial direction by having made the inside 
front face 27 which was short as for die length into the external surface 17 where the die length of a 
paper feed roller is long with the primary mold goods 3. 

[0041] On the other hand, an inside 15 will be contracted by the circumferencial direction by having 
made into the inside 15 with the shorter die length of a paper feed roller the outside front face 29 which 
was long as for die length with the primary mold goods 3 . 

[0042] For this reason, for external surface 17, the force F4 in which the force F3 which it is going to 
shorten always tends to work, and an inside 15 tends to spread is always work. Internal stress F3 and F4 
will always be stored in the paper contact section 5 of the paper feed roller 1. This internal stress acts 
effective in the sex and restoration flattery nature corresponding to thickness of paper as a paper feed 
function. 

[0043] Moreover, since fabrication of primary periphery parts 23 and the primary side-face parts 25 is 
carried out to the shape of a cylindrical shape of one, turning over the field which was the inside front 
face 27 of primary periphery parts 23 will also turn primary side-face parts 25 over. Thus, since it will 
turn over also including primary side-face parts 25, the tensile force and compressive force which are 
committed in the paper contact section 5 are acting not only in a circumferencial direction but in the 
direction of revolving-shaft alignment C. Therefore, internal stress is acting on F3 and F4 of a 
circumferencial direction which were shown in drawing 1 and drawing 2 , and the both directions of Fl 
and F2 of the direction of revolving-shaft alignment C. 

[0044] Drawing 7 is the sectional view showing another example of the paper feed roller which depends 
on the primary mold goods and it concerning this invention. In drawing, the primary mold goods 3 
consist of ingredients which have gum elasticity, and are fabricated in the shape of a cylindrical shape. 
Moreover, primary periphery parts 23, primary side-face parts 25, and opening 10 are included. The 
primary [ further ] periphery part 23 has the inside front face 27 and the outside front face 29. 
[0045] The paper feed roller 1 turns the primary mold goods 3 over, and includes the paper contact 
section 5, a supporter 7, a mounting hole 9, a cavity 11, the radii configuration part 13, and the supporter 
reinforcement 19. 

[0046] Facing turning the primary mold goods 3 over, the joint of primary periphery parts 23 and 
primary side- face parts 25 has the shape of a bent square shape, and forms the primary internal corner 33 
and the primary external corner 35. Therefore, since this part is not a radii configuration like the primary 
internal corner 3 3 of a corner 3 1 , and the primary external corner 3 5 shown in drawing 4 , reversal that 
an external corner and an internal corner interchange is not produced. 

[0047] When primary periphery parts 23 are turned over, this primary internal corner 33 and primary 
external corner 35 that are not reversed restrain deformation of primary periphery parts 23, and the paper 
feed roller 1 becomes U typeface of which the center where the radii configuration part 13 and the paper 
contact section 5 of right and left as shown in drawing have the shape of a hemicycle as a whole jumped 
out. 

[0048] It is as follows when each part of these primary mold goods 3 and the paper feed roller 1 is 
collated. First, primary periphery parts 23 of the primary mold goods 3 become the paper contact section 
5, the radii configuration part 13, and supporter 7 of the paper feed roller 1. Moreover, primary side-face 
parts 25 of the primary mold goods 3 become the supporter reinforcement 19 of the paper feed roller 1. 
[0049] Furthermore, the inside front face 27 and the outside front face 29 of primary periphery parts 23 
of the primary mold goods 3 turn the external surface 17 and inside 15 of the paper feed roller 1 over 
through opening 10, and they are acquired, respectively. 

[0050] Moreover, since primary periphery parts 23 of die length LI were made into the external surface 
17 of die length L2, and the inside 15 of die length L3 in the paper contact section 5, the internal stress 
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Fl of the direction by which it is shortened by the direction of revolving-shaft alignment C, and the 
internal stress F2 of the spreading direction are stored in external surface 17 and an inside 15. 
[005 1] Although the paper touch area of the paper feed roller 1 of drawing 7 will decrease if the 
comparison of an engine-performance side is the paper feed roller 1 of drawing 1 , strong contact 
pressure can be obtained and the width of face of the sex corresponding to thickness of paper including 
correspondence of the heavy thickness of a form etc. also spreads. 

[0052] Drawing 8 is the sectional view showing still more nearly another example of the paper feed 
roller which depends on the primary mold goods and it concerning this invention. Moreover, if attached 
to the same component as the component displayed on drawing 7 , the same reference mark is attached. 
[0053] The primary mold goods 3 differ from the primary mold goods 3 which it showed that primary 
side-face parts 25 have jutted out of the outside front face 29 of primary periphery parts 23 outside to 
drawing 6 . 

[0054] The supporter reinforcement 19 of the paper feed roller 1 turned over and obtained can be 
prevented from coming out of the primary mold goods 3 outside by jutting primary side-face parts 25 
out of the outside front face 29 outside. By doing in this way, the settlement and design when attaching 
the paper feed roller 1 become good. 
[0055] 

[Effect of the Invention] According to this invention, the following effectiveness can be acquired as 
stated above. 

(a) The sex corresponding to thickness of paper is high, and can offer the paper feed roller which can 
perform paper feed certainly. 

(b) Contact pressure with a form is strong, and can offer a stable paper feed roller. 

(c) The amount of crushing is large and the high paper feed roller of restoration flattery nature can be 
offered. 

[Translation done.] 
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♦NOTICES* 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] It is the paper feed roller with which it is a paper feed roller containing the paper contact 
section and a supporter, and it is constituted the gum spring material as a whole, said paper contact 
section has the shape of a cylindrical shape, external surface has the internal stress of the direction by 
which it is shortened, an inside has the internal stress of the spreading direction, and said supporters are 
formed successively by the both-sides side of the account paper contact section at one. 
[Claim 2] The manufacture approach of the paper feed roller which is the approach of manufacturing the 
paper feed roller indicated by claim 1, and includes the process which turns over and carries out the 
Plastic solid acquired at said primary process at said secondary process including a primary process and 
a secondary process. 

[Translation done.] 
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